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Examining the environmental impact of pro-poor tourism in China: The case of
Enshi Tujia and Miao Autonomous State in China
Introduction
The practice of Pro-Poor Tourism (PPT) development in China has received much
research attention in recent years (e.g., Zeng & Ryan, 2012; Wen et al., 2021; Chen Wen
et al., 2021; Mahadevan et al., 2021). It is recognized that such practices contribute to
poverty alleviation and improve living conditions of residents especially in rural
regions in China (Bowden, 2006). Rural tourism in China has gained significant growth
with domestic tourists spending over 200 billion USD in 2017 (Liu, 2018). In these
situations, with the encouragement, financial assistance, and guidance from local
governments, residents often transition from their original livelihood methods (e.g.,
farming, small business such as produce sales, and migration labor) to tourism
businesses that cater to tourists’ services (e.g., farm-to-table restaurants, lodging, and
transportation). Studies measuring the success of these PPT development practices
often focus on the economic impacts (e.g., Lo et al., 2018) and utilize increase of per
capita annual income of residents to gauge economic benefits. Nevertheless, the extent
to which these livelihood transitions of residents may impact the natural environment
is unclear. Scholars suggested that large scale PPT can be incompatible with the goal of
decreasing the impacts of Greenhouse Gas emissions (GHG) and climate change (e.g.,
Peeters, 2009; Higham et al.,2016). For example, some researchers argue that such
livelihood transitions can exhaust local natural recourses and pose a serious threat to
the natural environment (e.g., Rauf et al.,2022). However, there are other researchers
suggesting that tourism development may decrease residents’ reliance on natural
resources (e.g., agriculture) and ease the pressure on the natural environment (e.g.,
Nyaupane & Poudel, 2011; Burbano & Meredith, 2021). In addition, the United Nations
Sustainable Development Goals (SDGs) reference tourism as a tool for inclusive and
sustainable economic growth and Sustainable Consumption and Production (SCP)
(UNWTO,2015).
These differences may result from the specific types and scale of livelihood transition,
but the consensus is that the consideration of environmental impacts during livelihood
transition in PPT is critical in tourism planning and development, especially in
ecologically fragile regions. Therefore, this study seeks to measure environmental
impacts in terms of the accumulated carbon emissions during livelihood transitions in
PPT. An extended STIPRAT model (Stochastic Impacts by Regression on Population,
Affluence, and. Technology) is adopted to estimate carbon emission differences before
and after livelihood transition. Types of transitions are also considered to further
identify the key reasons behind the changes in carbon emissions and GHGs. Data was
collected from 425 households in 12 villages in the rural area of Enshi Tujia and Miao
Autonomous state of Hubei Province, China. The following section provides an
overview of relevant research that guides this study, the research design, and the results.

Literature Review
Assessing environmental impacts of tourism is an important research area considering
the critical roles of natural resources in tourism development. There have been a
plethora of measures developed, including an early delphi technique (e.g., Green et al,
1990), observational approaches (e.g., Grooms & Urbanek, 2018), experimental
approaches(e.g., Olive & Marion, 2009), spatial analysis methods through GIS(e.g.,
Wimpey & Marion, 2010), statistical analysis methods (e.g., Morrison et al.,2012),
questionnaires (e.g., Hillery et al.,2001), qualitative interview methods and so
on(Barros et al., 2015; Ballantyne & Pickering, 2015).
In recent years, with the growing concerns over GHGs and climate change, some
researchers have begun assessing the environmental impacts of tourism through
estimating carbon emission (e.g., Eyuboglu & Uzar, 2019). Compared to other
assessment methods, carbon dioxide emissions are the most widely used measure of the
environmental impacts of tourism-related activities. This approach has the advantage
that many different activities can be converted into this common calculation, thus
making assessments of impacts less subjective in terms of criteria and criteria weighting
(Juvan & Dolnicar, 2014). Therefore, calculating a carbon footprint has become one of
the most important environment impact indicators (Čuček et al., 2012). Researchers
also suggest different approaches to account for carbon footprint calculations. For
example, Becken & Patterson (2006) suggested two approaches in a tourism context
that include a bottom-up analysis involving industry and tourism activity analysis, and
a top-down analysis using environmental accounting. They demonstrated that both
approaches result in similar estimates of the extent to which tourism contributed to
national carbon dioxide emissions of New Zealand. Liu et al., (2011) calculated the
dioxide emissions of the tourism industry in Chengdu city based on the method
introduced by the IPCC (Intergovernmental Panel on Climate Change) report. They
found that transportation is the major contributor to energy consumption and carbon
emissions from tourism industry. Meng et al., (2016) used a top-down approach,
combining the Tourism Satellite Account and the Input-Output model from the
manufacturing industry to measure the national tourism dioxide emissions in China.
They found that the total carbon emissions of the Chinese tourism industry in 2002,
2005, 2007, and 2010 ranged from 111.49 Mt to 208.4 Mt, with annual increases. This
in turn, accounted for about 2.5 percent of total carbon emissions of all industries in
China. These studies support the importance of examining carbon emissions in tourism
and provide valuable insights when seeking to assess the environmental impacts of
tourism development in rural China. The following section provide a detailed
description of the assessment approaches we adopted in this study.
Methodology
•

Study site

Enshi Tujia and Miao Autonomous Prefecture (Enshi Prefecture for short) are located
in the southwest of Hubei Province. The names Tujia and Miao represent two minority
groups and they account for more than half of the population in this region. Enshi

Prefecture is a mountainous region, historically closed off to the outside world and thus
suffers from chronic poverty. Along with the PPT development movement, Enshi
Prefecture has engaged in fast tourism development thanks to its abundant natural and
cultural resources such as the Enshi Grand Canyon and unique cultural traditions and
lifestyles. As tourism attractions and activities gain national and international
recognition, Enshi Prefecture is becoming a popular rural tourism destination and many
residents have thus transformed their livelihoods to incorporate tourism needs. Twelve
villages in Enshi Prefecture, that are popular tourism destinations, were selected as the
main study sites.
•

Sample and survey design

In this paper, farming-oriented households in these 12 villages were identified as the
target research population. Farming has been the main livelihood method in this region
and many residents also participate in tourism businesses to varying extents. The
research team randomly selected households in each village and conducted household
surveys from August 12th to September 1st, 2020. For this research, we adopted a
bottom-up approach and utilized the Participatory Rural Appraisal (PRA)method to
guide sampling and data collection (Cavestro, 2003). This method enabled the
researchers to collect both survey data and on-site discussions as well as follow-up
interviews, which provide additional insights within the result interpretation. Following
previous research approaches (e.g., Jones & Kammen, 2011; Fan, 2012; Sommer &
Kratena. 2017), we assessed the carbon footprint of these households including six
specific aspects including: food consumption, housing construction, transportation,
energy consumption, lodging and recreation services, and waste disposal (solid and
liquid) through household surveys. Questions regarding the types of livelihood
transitions and demographic information were also included.
•

Estimation methods
o

Simplified LCA Methods

LCA (Life Cycle Assessment) is a tool which undertakes a holistic review of an entire
product or service system to identify and quantify material inputs, corresponding
outputs, and evaluate the subsequent impacts on the environment (Junnila & Horvath,
2003; Koroneos et al. 2005). The methodology for conducting LCA for individual
products and services has been internationally recognized and documented by the ISO
14040 series of standards (ISO, 2015). Despite the accuracy and rigor of the original,
conventional LCA method, direct application of this technique can be laborious and not
always economically viable. Thus, the adoption of a simplified LCA method, that
focuses on the most environmentally significant impacts, offers a realistic alternative.
The simplified LCA method employs ‘screening’ and ‘streamlining’ steps to achieve a
reduced inventory of indicators for the system under review, as well as identifying the
most critical processes or ‘hot spots’ in the system (Menzies et al., 2007; Svensson &
Ekval, 1995). Considering the complexity of livelihood transitions in tourism
development, this study adopts the simplified LCA method to analyze carbon emissions
during this process.

o

IPAT (Impact=Population×Affluence×Technology) model and Extended
STIPRAT Model (Stochastic Impacts by Regression on Population, Affluence,
and Technology)

In terms of mathematical approaches to estimating carbon emissions, we adopted the
IPAT (Impact=Population×Affluence×Technology) method established by Ehrlich and
Holden(1971). This is a widely used framework for assessing the factors contributing
to environmental impacts. It is commonly represented in the following equation:
I=PAT,

(1)

Where, I represents the environmental pressure indicator (e.g., carbon emission in the
current study); P refers to total population; A refers to affluence; T refers to technology.
Although the IPAT model is valuable in estimating carbon footprints, researchers have
also raised criticism of this approach (Salman et al., 2019). First, it has been criticized
for its assumption of proportional effects of driving impacts on the environment (York
et al., 2003). Second, IPAT is not sufficient to directly test how socioeconomic variables
affect the environment (Tursun et al., 2015). Third, the IPAT model suggests limited
elasticity of impact from population size, economic growth, technological progress, and
other indicators (Salman et al., 2019). Thus, a STIRPAT model (Stochastic Impacts by
Regression on Population, Affluence, and Technology) (York et al., 2003) based on the
IPAT model is adopted in this study. It is represented in the following equation:
𝐼 = 𝑎𝑃𝑏 𝐴𝐶 𝑇 𝑑 ⅇ

(2)

Where I, P, A and T denotes Impact, Population, Affluence, and Technology, same as
in equation (1). Considering the study context, we adapted the indicators as follows: I
refers to environmental impacts measured by carbon emissions, P refers to family size,
A refers to per capita household income, and T refers to education level.
In addition, a is the model coefficient, b, c, and d are the exponentials for the
independent variables, and e is the error term of the model. The inclusion of b, c and d
exponentials allows for assessing the varied strength of each factor’s impact. By taking
a natural logarithm on both sides of equation (2), we have an estimation model as
equation (3).

ln = 𝑎 + 𝑏 ln 𝑃 + 𝑐 ln 𝐴 + ⅆ ln 𝑇 + 𝑙𝑛ⅇ

(3)

Further, compared to the IPAT model, the STIRPAT model is a multivariable nonlinear

model. It is superior because it can be extended to incorporate additional factors and it
is widely adopted to examine pollution emissions (Wang, 2017). Thus, we also consider
the degree of participation in tourism in the model to generate more specified results.
The final estimation model is shown in equation (4).

ln = 𝑎 + 𝑏 ln 𝑃 + 𝑐 ln 𝐴 + ⅆ ln 𝑇 + ⅇ ln 𝐿 + 𝑙𝑛𝑓

(4)

Results and Conclusion
Participants were categorized into five groups based on their reported level of tourism
participation. These groups include full agriculture (livelihood fully reliant on farming),
full tourism (livelihood fully reliant on tourism, partial tourism (60% to 90% of
livelihood is dependent on tourism), non-tourism mixed (mixed livelihood sources
including farming, migrant labor, other trade, self-employment, etc.), and other (60%
and above of livelihood source is dependent on migrant labor). By comparing the
estimated carbon emissions of the five categories, it is found that transforming to
tourism related professions generally produced an increase in carbon emissions. This
increase is likely tied to the types of tourism businesses. For example, tourism
businesses that involve more driving, cooking, cleaning, etc. to provide services for
tourists, tend to generate more carbon emissions than non-tourism related livelihoods.
This increase is higher for larger households and lower for households with more
diversified livelihoods and higher education levels. Updated results will be provided
after more in-depth analyses are conducted. In general, this study concludes that the
transition to tourism-focused livelihoods may induce more carbon emissions However,
the increase in emissions can be remedied by assisting villagers in adopting greener
energy options and other sustainable consumption and production initiatives when
providing services to tourists.
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